Metal Matrix Composites for Rocket Engine 

Applications 
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Conclusions and Recommendations 
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orbit by an order of magnitude, from $10,000 
to $1,000 per pound within 10 years, and..” 



LU 




</> 

o 


— 

(/) in 
3 ^ 
O 


<1) 

$ 

O 

CL 

o& 


C 

o _ 

\n co 

llo 

CL & O 

gl5S 

■S' 2 “? 


<D CL "O 
v O 

gUJ ® 
o < « 
CC W "2 











c 

o ^ 

\n lo 

i.i 0 

i- t; 2 

Q_ <o o 

glSS 

2 

CD Q- "O 
v* <D 

oLUd 
5 < w 
DC CO i2 




0 

'0 

Q. 

C\J 

CM 

0 


0 


E 

Q. 


o 

<M 

h- 

CM 


0 Q_ 
0 C 

£ 0 
CL H 


0 0 = 


o oo 

CO c\j 

^ -D 
0 0 
h= 0 
13 Q_ 

0 m 
0 

0 0 

“-5 


X 3 

LU H 




£ 0 

0 '0 
Q- Q_U_ 
_J. o 

s ° ° 

£! 04 to 

^ G) 
LO 

0 


CD 

ID 

0 


0 

0 

0 


Q_ 

E 

0 


0 

0 

0 


0 


0 ^ 
X 

£ LU 


X 

0 



Rocketdyne Propulsion & Power 
SAE Presentation (6) 

Issued: 5/16/00 








CD 

$ 

O 

CL 

o& 


C 

o ^ 
j/) N- 

li s 

CL "S 3 S 

gl| 

s 2 ^ 

CD DL 'fcj 
_v CD 

g LU 3 

O < <0 

occoie 




PREHEAT TOOLING & MELT ALLOY 



VACUUM ATMOSPHERE 








Rocketdyne Propulsion & Power 
SAE Presentation (9) 

Issued: 5/16/00 





CO 

CO 

0 


CO 



wr\ 

>> 

0 



0 


B> 

c 

■ 

■ 

co 



_Q 

0 

■ ■ 
co 

0 

CO 

o 

■ 

JD 

0 

Q. 

E 

CO 

0 

£ 

CO 

CO 

0 

0 

GO 

'(/) 

■o 

O 

< 

0 

m 

o 

0 

o 

O 

O) 

■ 

X 

O) 

o 

0 

X 

0 

.Q 

E 

0 

Q. 

co 

0 

c 

0 

1- 

0 

3 

■ MM 

o 

13 

■ 

C7 

O) 

■ 

D) 

X 

C 

o 

TD 

O 

O 

CO 

0 

"O 

o 

0 

~T 

O 

O 

0 

Li. 

X 

CL 

• 

• 

• 

• 

• 

• 


Rocketdyne Propulsion & Power 
SAE Presentation (10) 

Issued: 5/16/00 





>* 


>> 


■ am 


"0 


■ 

0 

>* 

C 

0 


C 

■ 

CL 

CO 

0 

0 

c 

■ 

JD 

0 

O) 

3 

0 

0 

■ MMB 

0 

0 


QC 

£ 


El 


o 

CD 

> 

0 

Q CL 


O O) 


o ■= 




CD 

$ 

o 

CL 

06 


c ^ 

O <r- 

'tn ■»— 

§s 0 

-t; 2 

Ou ^ o 

gls 

fg?» 

oQ.'O 
v CD 
O W 3 
O < « 
110)“ 




0 

O 

C 

05 

CO 

'(/) 

0) 

QC 


CD 

0) 

05 

CD 


O 
0 

0 

c n 

§t° 


0 


CD 

O ^ 


0 

O 

c 

05 

CO 

"co 

0 

CE 

o 

0 

"D 

X 

O 


0 

E 

0 

HI 

o ^ 
c o 

■ MH 

^ _ 

g < 

< ^ 



0 

■ wmmmm 


0 

O 

£ 

r~ 

O 


H “" 

C 

O 

0 .2 


0~'o 

O 

®.s 

CD 

c a) 

w> 

■ 

N QC 

1- 

• 

• 





05 

0 





05 0 

■S E 


0 


■o 

0 

O) 


0 

c 

■ HMI 

^0 

QC 

0 

N 

C/) 


§ 2 

CQ O 


I 


<D 

I 

0_ 

o«3 

c ^ 

.2 oj 

_co 

1L 

i_ +j o 
Q_ CO O 

gls 

£ 2 ^ 

CD Q. -D 
in ® 

8 LU 3 

< 52 
cc w J2 





c 

cn 

o 

0 

0 

E 


0 

C 

0 


.Q 

0 

3 

O) 

CO 

c 

0 

0) 


i— 


o 

o 


v2 

0 

"5 

E 

c~ 


0 

5 


0 

"O 

□I 

0 

0 

0 

0 

_C 

U) 

H— 

0 

0 


Q 

lz 

• 

• 



i 


<D 

$ 

O 

CL 

o& 

C ^ 
o CO 
<f> y- 

1 . 1 0 
Q_ CCO 
0 C CO 

c <35 T- 

2 2 ^ 
o5 q. 2 

v m 
o LU 3 

5 <ot 
DC CO — 






05 

Q. 

E 

o 

O 


> 

Q. 

O 

O 

0 


05 
O 

■ 

0 

c 

0 

■ 

6 

0 


> 

O) 

O 

o 


o 

0 


D) 


O 

0 


CO 

0 

.Q 

■ ■■■Mi 

LL 
O 

0 
D) 
0 

E 

0 

0 C ^ 

= LL 0 O) 
0 
Q_ 

O 

al 
0 
0 

GO 

O 

E 


0 

N 


CL 

O 

o 

c 

O) 

'0 


0 0 

O Q 


E 

o 

*0 

CL 

Q. 

O 

0 

> 

0 

Q 


0 

0 

0 

O 

O 


0 

N 


0 

0 

0 

n 

0 

0 

Q 

0 

0 
■ ■■ 

0 

Q. 

O 

CL 

"0 

O 

0 

O 

0 


0 


I 2 
0 
LU 


0 

0 

E 

0 

o 

CO 


0 

E 

o 

0 

S 

0 

0 

0 

O 

E 

<D 

Q 






Rocketdyne Propulsion & Power 
SAE Presentation (14) 

Issued: 5/16/00 



I 


o 

o 

"O 

0 

CE 


0 0 


O) 0 

'£ ® 
> CD 

2 76 


CD 

111 

o 


a> 

o 

Q_ 


_ 2 

cc <5 

O > 

<D 

« co 

CO s_ 

O CD 

o £ 
>, o 

■i= co 
^ O 


O) 


c 

0 

0 

0 

CD 

"■M 

0 

o 

Q_ 

■ 

■ ■« 

O 

o 

ol 

0 


Q. 

■o 

CO 

0 

r~ 

O 

D) 

■ mmmm 

0 

X 

H 

• 

• 


o 


0 

o 

D) 

0 

I- 

0 

O) 


0 

o 


0 


■5 E E 


0 

E 

0 

cr 

0 

0 

O) 

0 

0 

6 

0 

O 


O 

0 


"O Cl o 0 


0 

01 


S § 

3 0 

I- O 


0 

> 

0 

C/D 


o LU 3 

5 < 
0 = 0-2 


MMC Technology Development Provides Potential 
for Weight Savings in Other Engine Components 



